TBX20 loss-of-function mutation associated with familial dilated cardiomyopathy.
Dilated cardiomyopathy (DCM) is a major cause of congestive heart failure, sudden cardiac death and cardiac transplantation. Aggregating evidence highlights the genetic origin of DCM. However, DCM is a genetically heterogeneous disorder, and the genetic components underlying DCM in most cases remain unknown. The coding regions and splicing junction sites of the TBX20 gene were sequenced in 120 unrelated patients with idiopathic DCM. The available close relatives of the index patient carrying an identified mutation and 300 unrelated ethnically matched healthy individuals used as controls were genotyped for TBX20. The functional characteristics of the mutant TBX20 were assayed in contrast to its wild-type counterpart by using a dual-luciferase reporter assay system. A novel heterozygous TBX20 mutation, p.F256I, was identified in a family with DCM transmitted in an autosomal dominant fashion, which co-segregated with DCM in the family with complete penetrance. The missense mutation was absent in 600 control chromosomes and the altered amino acid was completely conserved evolutionarily among various species. Functional assays revealed that the mutant TBX20 had significantly diminished transcriptional activity. Furthermore, the mutation markedly reduced the synergistic activation of TBX20 with NKX2-5 or GATA4. This study links TBX20 loss-of-function mutation to idiopathic DCM in humans for the first time, providing novel insight into the molecular mechanism underpinning DCM.